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Abstract (Basic) : EP 801459 A 

The motor comprises hollow cylindrical magnet (1) , output shaft 
(7) , coils (2,3), stators (18,19) with a 45 degree offset, coil 

(2) between the outer and inner tubes of stator (18), inner poles 
(18c, 18d) displaced by 180 degrees to assume the same phase and coil 

(3) which magnetises stator (19) . The magnetic flux generated by coil 
(2) crosses magnet (1) between outer magnetic poles (18a, 18b) and inner 
poles (18c, 18d), and the flux generated by coil (3) crosses magnet (10) 
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between the outer and inner magnetic poles (19) to increase the output 
of the motor. Cylindrical non-magnetic coupling ring (2 0) has grooves 
(20c, 20d) displaced at 45 degrees from grooves (203,20b). 

The coils (2,3) magnetise poles (18a, 18b) as N poles, poles 
(18c, 18d) as S poles, (19a, 19b) as S poles and poles (19c, 19d) as N 
poles. The rotor turns anticlockwise by 45 degrees, when the current 
supply to coil (2) is inverted and the magnet turns a further 45 
degrees. The current supply is then inverted again and the cur rent to 
coils (2,3) is switched so that magnet (1) rotates to positions 
corresponding to the supply phases. 

ADVANTAGE - Has high compact force despite compact configuration. 
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30 2 0 a, 2 0bCC#bfttB£4 5gr6L/c3t2 0c. 

2 0d#RW6*i % «2 0a, 2 0btC^i(DXr-^ 
1 Scmmm^l 8 a, l 8b.ftK#U $20 c, 2 
0'dCC»2<DXf— * 1 9<mmfB&l 9a v 1 9 b* 

'J>^2"0K:»l©X^-ir-l 8R»*2©^f— jr l . 
9Wfttt^n5tOT*^ C*i6^1©Xr-^ 
1 8i^2CD^-r-^ 1 9«5C^^flW«fil 8 a, 1 
8 bRVmmfe 18c, 1 8 d Ofttt2:tt'M9i4i 1 9 
a. 1 9b£tfrtM8£§l 9c. I 9-d0£ff£*#A ' 
40 , «I1 8a, 18b £W!JfiBfi 19a, 18 

b t om > y 2 o ^.fflfflo^mas 2 0 e , 2 
0f©«^»Hrrai»y>y2 0(c'iSS*irc^. 

[0 0 2 3 J H2tt*^ v7*-Z<Dgim®Xib'). H 
3(a), (b). (c), (d) ti^2CDA-Afir 
©KfflH*^U. 030(e) , (T) . (g) % 
(h) «H2 0B-B.i»rfl!)KffiH*«UrivS. H3 
<D (a) 4 (e) £*JHB**r(Z>Kffliar*.t), 03<D 

(b) 4 (f) £3^|g«f«Sr©KffiH|C*0, S3(D 

(c) 4 (g) 4#iaK/5T©WffiHT*0, 0 3 CD 
50 ( d ) £ ( h ) i#RB$£T©KffiBr*4. 



C6) 



[0 0 2 4] ^WO^^^^-^OttfP^rtt 
03© (a) , (e) <Z)ttB^63-f^2RCX 
3CCjM^Ur. Wl©*?— * 1 8CD?ffflUaffi.l 8a, 
18b*Nfi<fcU «@18c, 18d^Sgi 
U »2©*?--* 1 9<Dmmmi 9 a, 19b£S 

sib. wmsi9c, 1 9 dZNmtcmmtzt, 

U H3© <b) 4 <!f ) ic^-TfitBJC&S. 
[0 0 2 5 ] *CC3-fjl/2->CDa«feSlK3'S. »1 © 
Xf--M 8©2?H8lfefil 8 a* 18"b*S8iU 
F*iffinKffil8c* 1 8d«rN«4b. »2©X^-£ 1 
9©*HMB«1 9-a v -1 9b*S«4U rt<Mfi&19 
c, 1 9 d£N1§K®&-r*<t, u-^-G*-4v^*5r 
h niKCcS«F.tt*[olfc4 5R|p|K[y» 03© (c) 4 

(g) fc*rtt»cas. 

[oo2 6];>cec % =»^3^©»i*El£3i* mz 

<DAt-$ 1 9©WlJ®ffil 9 a, 19b£N@4b, 
[19c, 19d4SS4t/, 8llXf*-#18 
rl 8 a, 18b*rS-ffi4^ F»g{SJ®ffi 1 8 

H«3 6*cK«W-*IbI4 5«SR b / % 03© (d) 4 

e/n -Ob 3 ^©a«j5fiij*KX«jb .te*r t> <ci(a 

[0 02 7 ] CCC V t<D£5t*im%<DXrv7*:-Z 

- * %wm\t? 4 ±r«a&«j5jtr & -6 c 4 ceo 

6C, v^**, h©f*^^103-f;l,<bv^5r h4 
2©3^^«c*0flf«ins»l, SI2©X^-*©if 

[0 02 8] l/c^t, C<D^^^ 

* h ©&k x r - $©»s*^ j ltrw *«*© 

^c*Siw*tiK«fc< % Xf^: r *~£©$fcfrrfij© 
i^^'^ f©fiS<G»l©3-f//4SI2<D3-f;b© 
S§ «:JD*fc*:»©fi¥36**h tf i-t > C 4 Cc tea. C © 

^©&4g£icj:oT$£5&©r, vn-^s^ 
-f jw»4S* ***i^ft#&«:/j^ < ttittZT? ? 

*-2*m'}>MitTZ&&V* £ fc©r*£. 
[0 02 9] C©B$, h&t*n.Y;U©g4g£ 
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2 <dts t - z (ommrnR vftmm&z*tft £ ■& ants 
t©is, «arran»W2-©jn<, ?^ 

4a*r£*. 

[0 03 0] (JUfe£fl2) S4«*^©Slife0i2*^ 

©3i]feffl2ccfciirtt t D-m^vn*; h i©# 
-*©ta**M^SWfcbrc^«>©^*a 9 t© 

**(Ci»Stir*5-p , #«SB la, lc ©l*gJS^ffi# 
NCCCffBS'ti. ^fiBS&l b, 1 dtDABflStfS&K: 
*BSivci>s. c<DSQS«2rtt, P-^-c^^vy 

h l©#JS$ffi>c»rft<, P-mSvn-; 

\*i®ft®$mmmi3faicT\ftni>x$m. n«k£ 

£l©Xf— £1 8©rt9JfiBffil 8 c, 1 8 dSfcOTC* 
2©X-f*£r9©F«Jfi&ffil 9 c, 19d4©Hft-r 

[003 1 ] (%ttM3)'H5«^n©%Kft3«m 

1©*7^£ 1 8S^»2©X^-^ 1 9{JW5C;fi 

T« v 1 8S^2©^t : --^ l 9(iH 

5(c^T$0< , ^©SmfSf^Hl^tC^Lri^fc© 

r*a 0 flPfe, aioxf— * 1 8©rt©«^©^© 
rtffles@i8c v l 8 d444>k:mi©a-^i 8, * 
j&jfcu » i ©x^- * 1 8 ©^gi«-e.©5fess©i«ijes 

«18a. 1 8 bt4fe(C»3©3r:^l 8, 

>S 0 ^fe v »2©X^-5r I 9©F^*^©«©« . 

1 9d<ti«>k3r2©3-*l g v . *m$L 
Uv m2©x^-^l 9©?fg[tt-e©5HS©?ffflBBffil 
9a, 1 9 b4ifc5C^4©3-^ 1 9 2 
©^*a o ^teM3tc^5iir4>, a-^r$)5v^5 

[0 03 2 ]. -(iaSW4) H6-B&tt. *^©H5S 

^*-4r©l8IR®|gr*0, H7tt % S6©^2-2W: 
*Jtf««»fffiBI"C*0\.H8«, B6©j&3-3CCtett 

[0033] H6-H8(cfc^r, nj i ;>^tt© 7 ic^ 



11 

[0034] 2, 3tt: -en^n, b-ou-e*s. n-f 
acta 9, h , ;>^icDMpcKS$nru 

Sc 

[0 0 3 6 ] 5Jttttkm*6m*2 3~*T& 

[0 03 7 ] 6id«SBiiH5m*eiS5*3 3-^r* 
0, £3 3-*««Bkr*9. H3fcfiWM:3fc; n 
^;!/2, n>Oi-3 v vn^i;>yio^s^ 
5«c*WE3*va>5. ttc, #3 3~*tt*13-* 
4, »2 3-^5 4H»Stirc»* l 

[003 8] 7«ffi^|4r*0, tt^lfi7(D^SgP7 c 
KJ:ot7y* ? 4B4?i*ftt*$9, 

^ h »; > y i i H*wfc0K-r sip im&$ nr o 

HfcM*7tt t ASS57 cOPHWoSft^T*^ 
7 a, 7 bfcfcor, 3-*40WP»4"b % »2 

[0 03 9] 8ttjt«rc&^ ^10812. *<«M8 
»8a;«&l 3-*4 0fcfifflM c{:}il»oJSe^er^t 

Tfco.-ifc. ^*^»8b3Wj^i3tjtnri»r, Utfjifi 

ii®8Ktt v tt«^|fiJ0^8c^^tir*JO, HI 

*I^®»ttO**sWIBa«t5«CC©fl8 c fCfflttWffiCc 
K£t/cc>&. c©«j®cc<fc»), ffl;rt*7©B|gecio 
Ttt«B8 til*|te&ift«c:»l6S#6*ii. 
[004 0] fll33-*61C(2. v^** h 'J>^1<D 

ttjgaRcjffrfiju affvy*? h 401 3-47 
4©s®gp4 a(Da^^jrma-r<)ffiHr. fr^Rjg 

yi©^Hffl«c«ifijL,.«avy*-. n/>^i 4312 

3-^(D^»5aCD|te^3*cai^©H-C, fro 
HHj5F|fil©9f3£(DiSHrtt?. ft&#>h$t>gp#6 a, 6 

[0 04 1 ] 07, a&tCwrtJiW.. 03 3-^6(0 
a%6e, 6fW6a\ 6b4W:4 5" ffitBtffti 

y>^l<D®&£2n4"3r*4, 90VnrWCi 
#a*u>. C^S|j6«tr« % n = 2r*^,H, 4 5 
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[0 04 2] 3-OI,2fca*&tT 5C4SCJ:9. 91 3 
-*408H^4a4»33~*6©SS#6 e. 6f4 

6h (H8#JH)"4»l 3-^4<D»ttS4a4(DIBir- 
BBMttB 4% Utt 
[0 04 3 ]EI«K: 4 3-f;l/-3fcffla#ff 5C4KJ: 
•3, »23-^5©«tt»5a4*3 3-^6©8f»6 
a. 6b®mvWgtLifi8&?ZM % rtg^&©**<,>» 
»6c, 6d (H7#JS)'4»2 3-^5©S8ffi«5 a' 

io 4©rar«fiam«a4%4^b*^ 0 

[0044)3-01/2, =»-<;l/3^oa«*|oi*3SSCC 
«9*ir^<C4CCJ:0. SS#.6a, 6 b 43P»6 

^SBiltt8BliW*ift«clSl9lfl3iiru<. 
[0 04 5] <fcti«, n ] ici 

20 *>H3 3-*603B#6a, 6bc6e, 6f4(DtB*t 

L.rnjg-r s c 4 ttss? * 5 . 

[0 04 6] *fc, C©g$fcWrtt. 
Hit «M>±«:) KtgfSUT&O, £#4UTtt, /hS 

£v l»i6©ftH^ - 1 8 0 8 2 3^&*3rc&*04& 

[ 0 0 4 7 J 0 9 tt. M9i0^lkWD^ ^ 9 
■U. *©Hl*#4^i/riB«lS8.fcj:^raHfeu>x 

[0 04 8] B9CCfctvt, 9ttlB»U>XT*S. 1 
0ttU>X*^y-c*0, -eortSSP 1 0 a^C»^U> 

40 ^MCcHMcmrsji^cc. u>x*juyio©5» 
1 0b«CKft»6tirc>5. 

[0 04 9] 1 IB. ^K*-C*0. U>X*;uyi 

ocD^tagpi o c{cH»snrc»s. 1 2»«ie mm 

*r) JeH»3tifc3tf.-f K«r*«. *V KMl 
-fF*l 2CDf^8ia5l 2a«lg«joJfi6«:K^L, b>X 

[0050] i 3ii3-/^^ , y>yr*o, u>x* 

X*;b.^l 0 4^fgf« (B**r) 4*E^«c»r^ 
50 WCfl»t,Tt>S. CtitciO. «[»©Hi*W7'4»l 
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*i*«7 ciigaijgf8<D^*S/»i©iao[>^^*sjfc< 
#i.4#u>X#;udr'i 0©im?ii OdCcSSbnj^tc 

[oo5 i] mmvmf&icxtut* ib*i*7©h««:j: 

Ufa (*BJD#fi) (cAtoSbOftl^S^tOift 
CO 0 5 2] B**l7?[)**y«7 ciffii«8<Dy* 
ttfcOCca*. CO^ftWCtt. itii1B8CCj:Dl/>X 

[OO5 3]^W(D|lfe0!l4tCfe^T^ D-£r$> 

wsfoktifmirx i^mmmxtemmbx) sm, 
wtmzpimjjfoicnffflbx (xmrnxmamb 

©?**. 

[0054] (pmm) mi o-gi 2«, *%m<o 

^W5©*7-*:/*^**^jgc*9* BlOtt, 

0, Hi IB, iai o©K6Ccte»5«|RBigr*?i v 

si 2tt»3 3-^6**^-r»aiar*5. 

[0 0 5 5] t©Hi&#|rtt: v 3T3 3-^6©ftg#/jN 
St>SP#6a, 6b. 6f, 6e (I WCC^f *g|S 
») *^JSffi*6©4tt*tcj:or;gjsSLru*. c© 

[0 05 6] (*»«8) H-l 5tt, 
^M6©Xr*7^-££^|ic&9> H13tt» 

*38W©^teW6©x?^ ^<D«iKffi0r* o , 

01 4*2, Hi 3©«9-9^^S»fffiiar*0, H 
X&*>. 

[0057] mim$X\Z, £»«l©»33-*6© 
«*>0*C, 033-* 1 6*Vttf&iTOr>*. SS33- 
*16«cra\ **W4«C*WS»3:a-^6<DII»tt*|fij 
OSBtol^WBa. 6b±J«6TS«n©rtS 
****«caJ»6c k 6d©ftpbD&C. «J 16 
c 16d#fl&0E3*i, Rate. WlR*|Sl©l6HrtCC*5 
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1>T, §fl#6e, 6 f fc»j£TSJ5H©6g, 6hW 

*0r. WO^t^l 6c, 1 6 d<^9X*7U 6 
g, 1 6ha4(fflS^fSj^4 5" thtUS. Cttfc ' 
J:0, 3-/^3^©a*«cj:OI6£rS88Kl«|2 3- 
^■5tS»16a, 1 6b<L©fffl*fflS. Ctltt,- jQfc ■ 
W4CC*JWS»3 3-^608 a'. 6b£Sfl23-£4 

[0 0 58] Hate. 3-/iU2^©J|«{cJ:'0|6^f* 
io Wm*m : &<ti%)*)>K%ftl 6g, 1 6'hKfl©£t5£ 
»23-*£©fg v gp^ v Hte#j4(9®l 3-^4it 

[o 05 9] enccj;^, HJ6W4; seswsiiaa ; 
&t, 3-01,2, 3-f;^3teii«-raaitosri«r«j«aa{b 

SttlKCiaO, H;:>yi feHissii- 

[0 0 6 0] »fe^6©|g3 3-*l 6tt^ft0»4/ £ 
ttWSOSas-ftecCtt^TiaaJe a, 6 b. 6e. 

6 f #&t»fc& % zoftvt?* v v »; >y 1 ©ttSM-as 

X*Z>. ttte, tt9fc#**3 3~*fc0j£TSftfoO 
CC, 913-^ *2 3-*te#jfc0rfeJ:-t* a 
[006 1] £<±<DSHJfiWCttXf - ? ^e-*£wc 

[006 2] 

miifafcn^Uxmrj:Z>mc%m2titc-?>f%y hi 
hOtt^i&i{c«i(Dn^;UiSJlBv^ 
*y h<h#2©:3^;U£jeteEiBU- iff 5J&1 © a >Ot/ 

WJ^su f m2©^{HiMs^tijie^^*^ hoffeSiSd 
40 «ci#r*. ^-jrijB/hfflffc-rsi-cjWftaiss 

[ 0 0 6 3 ] S/c, * h **2©RWJBtt«:j|ga 

0, c©*a©raajg«i«:jgflE3*ifcvy*.y hows 

i^r^4fe©-C*4o 

[0064] at. msorntcmi. m2<Dx?*-z 

*m^&X®J$CX$Z(DX x ^-ZCDl&frtLX&igm 

so, tttt©«8?*}&iij>«ti^-^^»6n 

50 60 C©«£5fr*-££#^©U>X£|gBI)^£g|ffl 
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L&stcjiffl-rs Cicero. K^ajbssg 
11 ] ant. *m<D$mwi 

[0.2] 02tt. EltcSt^f 

[0 3] 03«, 02{c*-r^f"^ 
B£»fBKi!i9H-c*&. 
[04] H4B. *%$<D3gt6M2 
£© o - £ ©mgtttt ifflfjo-c* S , 

15] H5tt. x&wommm 

[0.6] 06«. 3gMM>Sgfe0l|4 
[07] 07tt. 06(C7jVrxf-9 
[08] 08tt. 06«c^f Xr-^ 
[09]09tt. &9mffl<DZ7-y&*:-5<Zimv:> 20 

uaioiB-iott. x&mcom&nsic&zzT-v? 

■=£.- 2©JS 3 3 — * Hit 

[0 1 1 ] 0 1 1 tt. 01 Ofc^-rkf- ? *©jg 

6 - 6K.ist)^ismmv$>h. 

12]012.tt, 01 0K.mt\^Ty^^-^(Dm 
13]013tt. *»W©3a(^|6{C«SXf-»y 
1 4] 01 4tt. 01 3 K^T^f-? :/•■&•- £©*S*30 2 0 

[01] 



7'*-£©U-£© 

/*-$©$2-2 
7*-*©£3-3 
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* 9-9K:fcW£»rM0T&S. 

[0153 01 5«. 01 3KitXf?7V^ 

[016] 01 6«. fiefe©^^7^*-jr%5^r»fffi 

0T**„ 

[01 7] 01 7tt. 01 6lC7iktW!&>Z?v7*:- 
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